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PHASE I INSPECTION REPGRT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: A.C. Schneider Lake Dam, Missouri Inv. No. 31563
State Located: Missouri

County Located: Gasconade

Stream: An unnamed tributary of the Frene Creek

Date of Inspection: April 24, 1980

Assessment of General Condition

A.C. Schneider Lake Dam was inspected by the engineering
firms of Consoer, Townsend and Associates, Ltd. and PRC Engineering

Consultants, Inc. (A Joint Venture) of St. Louis, Missouri

according to the U. S. Army Corps of Engineers "Engineer Regulation

No. 1110-2-106" dated September 26, 1979, and additional guiaelines

i o A

furnished by the St. Louls District of the Corps of Engineers.

Based upon the criteria in the guidelines, the dam is in the high

hazard potential classification, which means that urban development

I L

T

with more than a small number of habitable structures could be

affected in the event of failure of the dam. Within the estimated

bt Dttt

damage zone of two miles downstream of the dam are two dwellings,
seven buildings, two trailers, an oil depot, sewage lagoons and a g
state highway (Hwy 100) which may be subjected to flooding, with
possible damage and/or destruction, and possible loss of 1life. :
A.C. Schneider Lake Dam falls bpelow the small size classification ;
since it is less than 25 feet in height, and impounds less than 50 %

acre~feet of water.
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The“>dam appears to be in satisfactory condition.
However, the dam does not have adequate spillway capacity. Con-
sidering the number of inhabited dwellings, a state highway and an
oil depot being located downstream of the dam, the PMF is con-
sidered thg_appropriace spillway design flood for A.C. Schneider
Lake Dam.}éé:; inspection and evaluation indicates that the reser-~
voir/spillway system can accommodate approximately 5 percent of the
Probable Maximum Flood without overtopping the dam. -Our—evaluation
also indicates that the reservoir/spillway system can not accommo-
date the one-percent chance flood without overtopping, however, the
reservoir/spillway system of A.C. Schneider Lake Dam can accommo-—

date the ten-percent chance flood without overtopping.

The Probable Maximum Flood is Jefined as the flood
discharge that may be expccted from the most severe combination of
critical meteorological and hydrologic conditions that are reason-

ably possible in the region.

Other deficiencies noted by the inspection team were:
the erosion gully along the downstream left abutment/embankment
contact, the trees on the downstream and upstream slopes of the
dam, wave erosion on the upstream sSlope, the unsupported length of
the principal spillway pipe at the outlet, the eroded gulley in the
emergency spillway channel, some vegetative growth around the
principal spillway 1inlet, a need for periodic inspection by a
qualified engineer and a lack of maintenance schedule. The lack of
seepage and stability analyses on record is also a deficiency that

should be corrected. <f*

It 1is recommended that the owner take action to correct

or control the deficiencies described above.

Walter G.
ii
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) PHASE I INSPECTION REPORT
L NATIONAL DAM SAFETY PROGRAM

A. C. SCHNEIDER LAKE DAM, Missouri Inv. No. 31563

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

AL Gl iy v gty D

The Dam Inspection Act, Public Law 92-367 of
August, 1972, authorizes the Secretary of the Army, through
the Corps of Enrgineers, to initiate a national program of dam

inspections. Inspection for A C. Schneider Lake Dam was

carried out wunder Contract DACW 43-80-C-0094 between the

Department of the Army, St. Louis District, Corps of Engi-
neers, and the enzineering firms of

Consoer, Townsend & Associates, Ltd., and PRC Engineering

Consultants, Inc. (A Joint Venture), of St. Louis, Missouri.

b. Purpose of Inspection

The visual inspection of A. C. Schneider Lake Dam

i L 0 gl 1 0 e

LA

was made on April 24, 1980. The purpose ¢ : the inspection was
to make a general assessment regarding the structural in- 3

tegrity and operational adequacy of the dam embankment and its

appurtenant structure
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c. Scope of Report

This report summarizes available pertineant data
relating to the project, presents a suauary of visual observa-
tions made during the field inspection, presents an assessment
of hydrologic and hydraulic conditions at the site, presents
an assessment of the structural adequacy of the various
project features and assesses the general condition of the dam

with respect to safety.

Subsurface invest. iti.ns, laboratory testing and
detailed analyses were not within the scope of this study. No
warranty as to the absolute safely of the project features is

implied by the conclusions presented in this report,

It should be noted that in this report reference to
lefr or right abutments is viewed as looking downstream.
Where left abutment or left side of the dam is used in this
report, this also refers to the south abutment or side, and

right to the north abutment or side.
d. Evaluation Criteria

The inspection and evaluation of the dam is per-
formed in accordance with the U.S. Army Corps of Engineers
"Recomnended Guidelines for Safety Inspection of Dams', and
additional guidelines furnished by the St. Louis District

office of the Corps of Engineers for Phase 1 Dam Inspection.
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1.2 Description of the Project . _;

{ a. Description of Dam and Appurtenances i f%
'

The following description is bas ' upon observa- 3

tions and measurements made during the visual inspection and

from conversations with Mr. A. C. Schneider, the owner. No
design drawings were located for the dam ~1» appurtenant
structures. There is a dam adjacent to A. C. Schneider Lake
Dam. The descriptions given below pertain to ouly A. C.
Schneider Lake Dam (Mo. 31563).

oy

AT,

The dam is a homogeneous rolled earthfill <tructure

St

between earth abutments. 'The top of dam has a total length of

321 feet between the emergency spillway and the right abut-

ey g b

ment. The dam has a slight curvature in its alignment, convex

T

in the downstream direction (Photo overview). The top of dam

is 18 feet wide. The maximum top of dam elevation is 701 feet

w3 1

above mean sea level (MSL) adjacent to the emergency spillway;

it

and this elevation extends to a point 150 feet to the right of
the emergency spitlway. At the point 150 feet to the right of

the emergency spillway, the top of dam elevation drops approx-

0 ) i e DB e o iy

imately 2 feet from that point to the right abutment. The
maximum height of the dam from the downstream streambed is
20.4 feet. The upstream slope was measured as 1 vertical to
3 horizontal {1V to 3H) from the top of dam to the water £
surface. The downstream slope was measured as 1V to 3H. No

riprap was provided as slope protection on the upstream slope.

[ T S T U LS

The dam was constructed incorporating two spillways

W U AR

into the embankment, a principal spillway consisting of a

]

welded steel pipe and an emergency spillway consisting of an

open channel through the top of dam. The principal spillway

)
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has a 14 inch inside diameter and is approximately 92 feet in H
£ length. The pipe was laid through the embankment on about a

15 percent slope and the last 29 feet of it extends unsup-

= ported from the downstream slope (Photo 6). This allows the
: outflow to fall a few feet from the end of the pipe into the
downstream channel. The inlet end of the pipe has a flat
steel plate, approximately 16 inches square, welded in a
parallel position to the outside top of the pipe. The end of
the pipe is cut on a 45 degree angle with the top of the pipe
protruding over the bottom (Photo 5). The elevations of the
invert at the inlet and outlet ends respectively are 697.3 and :
682.5 feet above M.S.L. :

The emergency spillway crest is approximately 2.5 ;

feet lower than the maximum elevation of the top of dam, 3

whereas the principal spillway inlet crest is approximately

i 3.7 feet lcwer than the maximum elevation of the top of dam.
il The emergency spillway crest area is well protected with grass
over its entire surface; it functions as an open channel and

has a 35 foot top width with a 16 foot bottom width (Photo 8).

] |
g s ettt ot vl 1 ove w

However, once flow passes over the crest it falls over a l

R

foot drop and enters a steep narrower channel that appears to
have been eroded into the slope due to surface runoff from the
surrounding slopes above the dam and discharges through the
spillway. This eroded chammel allows the excess reservoir
water to enter the downstream channel at the same point as

that from the principal spillway (Photo 6).

A small low level drain was provided for the dam.

o b u e Kb e

It consists of a 1-1/4-inch diameter steel pipe which passes
through the embankment. On the upstream end, a 3-foot high :

perforated standpipe was provided to keep the intake of the

system off of the reservoir floor. The system is controlled

at the downstream end by a l-1/4-inch gate valve. The gate

4
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valve is housed in a vertical 12 inch diameter corrugated
metal pipe located near the center of the dam just downstream
of the toe of the embankment. The system is mainly used to

provide drinking water for livestock.
b. Location

A. C. Schneider Lake Dam is located in the state of
Missouril, Gasconade County, across an unnamed tributary to
Frene Creek, which 1is tributary to the Missouri River. The
damsite 1is approximately 5 miles southwest of Hermann, a
community on the Missouri River, and can be found on the 7.5
minute series of the Hermann, Mo. Quadrangle Sheet in Section

15 of Range 5 West and Township 45 North.
c. Size Classification

According to the "Kecommended Guidelines for Safety
Inspection of Dams" by the U.S. Department of the Army, Office
of the Chief Engineer, the dam falls below the small size
classification, since it 1is 1less than 25 feet high and

impounds less than 50 acre-feet of water.
d. Hazard Classification

The dan has been classified as having a '"High"
hazard potential in the National Inventory of Dams, on the
basis that in the event of failure of the dam or its appurte-
nances, excessive damage could occur to downstream property,
together with the possibility of the loss of life. Our
findings concur with this classification. Within the esti-
mated damage zone, which extends approximately two miles
downstream of the dam, are two dwellings, two trailers, seven
buildings, sewage lagoons, an oil depot, and a state highway

(Hwy 100).
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e. Ownership

A. C. Schneider Lake Dam 1is owned privately by Mr.
& Mrs. A. C. Schneider. The mailing address is Mr. & Mrs. A.

C. Schneider, 317 West 16th Street, Hermann, Missouri 65041.

f. Purpose of Dam

The main purpose of the dam is to impound water for
recreational use as a private lake. Another purpose is as a

reserve for livestock watering.
g. Design and Construction History

According to the owner, Mr. A. C. Schneider, the
dam was built in 1967 (est.) by Mr. Glennon Epple of Hermann,

Missouri. There were no plans or specifications for the dam.

The original emergency spillway was at the right
abutment of the dam. Another lake was built adjacent to the
northwest side of the dam in 1970. A 15-inch diameter culvert
was installed at this time to connect the two lakes and the

emergency spillway for A. C. Schneider Lake Dam was relocated

to the left abutment.

A l4-inch diameter spillway pipe was installed
about five years after the dam was completed. The pipe was
installed on the basis of the recommendations of Mr. Elmer

Kuhn, who was the local soil conservatioaist in Hermann,

Missouri.
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h. Normal Operational Procedures

A. C. Schneider Lake Dam is used to impound water
for recreational use. Normal procedure is to allow the lake
level to remain as high as rainfall, runoff, evaporation and

the l4-inch diameter spillway pipe will allow.
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1.3 Pertinent Data

a. Drainage Area (square miles): 0.12

b. Discharge at Damsite
Estimated experienced maximum flood (cfs): 30

Estimated ungated spillway capacity with
reservoir at minimum top of dam elevation (cfs): 34

¢c. Elevation (feet above MSL)

e Tk

Top of dam (minimum): 699
Spillway crest:
%i Principal Spillway: 697.3
?j Emergency Spillway: 698.5
%é Normal Pool: 697.3
gj Maximum Experienced Pool: 098.7
%i Observed Pool: 697.3

d. Reservoir

Length of pool with water surface
at minimum top of dam elevation {feet): 400+

e. Storage (Acre-Feet)
Top of dam (minimum): 20

Spillway crest:

Principal Spillway: 16

Emergency Spillway: 20-
Normal Pool: 16
Maximum Experienced Pool: 20~

Observed Pool: 16

AP S 1
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f. Reservoir Surfaces (Acres)

] Top of dam (minimum): 2.4 %
Spillway crest: é
Principal Spillway: 2 é
Emergency Spillway 2.3 %
Normal Pool: 2 1
Maximum Experienced Pool: 2.3+
. ' Observed Pool: 2+
;; g- Dam
%% Type: Earthfill
] Length: 356  feet
] Structural Height: 20.4 feet
Eé Hydraulic Height: 20.4 feet
g% Top width: 18 feet é
%g Side slopes: %
%? Downstream 1V to 3H (measured) %
38 Upstream 1V to 3H (from crest to w.s.,g
%Z remainder unknown) %
: Zoning: Homogeneous E
i Impervious core: N/A

Cutoff: Core trench
Grout curtain: Unknown

h. Diversion and Regulating Tunnel None

bt bt s ok s o' L A} ' ik o 4

i. Spillway
Type:

Principal:

l4-inch inside diameter welded steel conduit

|
Ll

Emergency: Trapezoidal open channel, uncontrolled

Length of crest:

Principal: l4-inch 1.D.
j Emergency: 16 feet

steel conduit 7
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s j.- Regulating Outlets

; Type: 1~1/4~inch diameter steel pipe
- Length: 100+

Closure: 1-1/4-inch diameter gate valve

e
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SECTION 2: ENGINEERING DATA

2.1 Design

No design data is available for the dam and appurtenant

structures.
2.2 Construction

The dam was built by Mr. Glennon CEpple of Hermann,
Missouri. No construction racords or data are available for the
dam and appurtemant structures. According to Mr. A. C. Schuneider,
the embankment was mostly constructed of clay removed from the
reservoir area. A cutoff trench was provided; however, the trench
was not excavated to bedrock. The compaction of the embankment was
achieved by the activity of the earthmoving equipment used for the

placement of the fill. No compaction tests were performed.

2.3 Operation

No operaticnal records or data are available for 4. C.

Schneider Lake Dam.
2.4 Evaluation
a. Availability

No design drawings, design computations, construc-

tion data or operation data are available.

-11-
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Also, no pertinent data were available for review
of "hydrology, spillwéy capacity, flood routing through the
reservoir, outlet capaé&ty, slope stability, seepage analyses,

or foundation conditions.

b. Adequacy

The 1lack of engineering data did not allow a
definitive review and evaluation. Therefore, the adequacy of
this dam could not be assessed from the standpoint of review-
ing and evaluating design, operation and construction data,
but is based primarily on visual inspection, past performance

history, and sound engineering judgement.

Seepage and stability analyses comparable to the
requirements of the "Récommended Guidelines for Safety Inspec-
tion of Dams™ were not availasle, which 1s considered a
deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including

earthquake loads) and made a matter cf record.
c. Validity

No engineering data were available which would

allow a valid evaluation of origiral design concepts.

-12-
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SECTION 3: VISUAL INSPECTION

3.1 f_i:_n_dings
a. General

A visual inspection of the A. C. Schneider Lake Dam
was made on April 24, 1980. The following perscns were

present during the inspection:

Affiliation Disciplines

Name

PRC Engineering Consultaats, Inc. Project Engineer,
Hydraulics and

Hydrology

Dr. M.A. Samad

Mark R. Haynes PRC Engineering Consultants, Inc. Soils and
Mechanical

Civil

Robert G. McLaughlin PRC Engineering Consultants, Inc.

Razi Quraishi PRC Engincering Consultants, Inc. Geology

John Lauth Comsoer, Townsend & Assoc.. Ltd. Civil and
Structural
Mr. A. C. Schreider Owner of dam
-13-~
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Specific observations are discussed below.

b. Dam

The top of dam is protected against surface erosion
by a well maintained vegetative cover. The curvature in the
alignment and the difference in elevation between the right
and left abutments does not appear to be due to an instability :
in the embankment. The dam appears to have been constructed ;
this way. No other deviations in horizontal or vertical
alignment were apparent. Minor shrinkage cracks were ob~-
served. There was no evidence observed on the top of dam of
significant settlement or cracking which would indicate an
instability of the embankment. According to Mr. A. C.
Schneider, the dam has never been overtopped and no evidence

was observed indicating the contrary (Photo 1).

The upstream slop2 has no riprap protection. Some E
minor erosion has occurred on the slope near the water surface

due to wave action. The slope above the water surface was :

protected from surface erosion by an adequate .vegetative

growth. No depréssions, cracks or settlements which would .

B T PR S S Rt L L A R UL I TR RR TR R

indicate an instability of the slope were apparent. Seve.al

trees were observed growing on the slope near the water

* 4

A it & o o

rurface (Photo 4).

i)

¢

R SRR

The downstream slope of the dam is well protected

i

against surface erosion by a dense growth of vegetative cover H

(Photo 3). One large erosion gully wzs observed along the :
left embankment/abutment contact. The gully appears to have
been formed by surface runoff and discharges through the
emergency spillway. The gully extends from near the crest of

the emergency spillway to the downstream channel. The gully

T

varies in size from l1~foot wide and l-foot deep near the crest

y
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of the emergency spillway to 6-foot wide and 6—fo6t deep near
the toe of the embankment. The erosion appears to have
nadermined a portion of the principal spillway pipe. (Photo
9). No secepage was observed on the downstream slope or

downstream of the toe. Several large trees were observed on

the downstream slope. No bulges, depressions or cracks which

would indicate an instability of the slope were apparent.

(Photo 3).

No rodent activity was apparent on the embankment

or abutments. According to Mr. A. C. Schneider, there has
been some muskrat activity in the reservoir in the past. The

muskrats are trapped during the winter when present.

The top of the right abutment is at approximately

the same elevation as the top of dam and supports a gravel

access road. The road is constructed along the right down-—

stream embankment/abutment contact. The left abutment area
slopes gently upward from the contact and supports a heavily

wooded area. No erosion which would affect the safety of the

embankment or appurtenant structures was observed on either
abutment, except for the previously mentioned erosion along
the left embankment/abutment contact. No seepage or instab-

ilities which would affect the safety or stability of the dam

were apparent on either abutment.
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c. Project Geology and Soils

g 91 0O R

N
.

(1) Project Geology

The damsite is located on an unnamed tributary of
the Frene Creek in the Salem Plateau Secticn of the Ozark

Plateaus Physiographic Province.

Deep dissection of topography by major streams is
one of the important characteristics of the Salem Plateau EH
Section. Cuestaform topography 1is exhibited in this plateau
section consisting of two major escarpments, namely the
Crystal Escarpment and Burlington Escarpment. Decp disscction
in dolomites and limestones is a major factor in the develop-
ment of many springs in this arca. The topography of the
damsite is rolling to hilly with U- to V-shaped valleys. .
Elevation ranges from 927 feet above M.S.L. (nearly 0.5 niles E
: southwest of the damsite) to 700 fcet above M.S.L. at the A.

C. Schneider Lake. The reservoir slopes are generally 5°% to

20° from horizontal. The reservoir appears to be water tight

¢ Lk P L BT s

and free of any potential slide activity. The area at the
damsite is covered with slope wash deposits of glacial fluvial
and loess origin. They consist of reddish brown, clayey silt

with some fine to medium sand. Inlet and outlet areas of the

W e

unnamed tributary to the Frene Creek contain Quaternary
alluvium. Outcrops of Ordovician moderately weathered yellow- ;
ish~white hard Dolomitic rocks are interbedded with moderately
weathered light-brown hard sandstones. These are exposed at

the spillway cut and at the downstreaw channel of the spill-

PP RIRL LT LR

way. These rocks have a horizontal jointing pattern. These

rocks are horizontally bedded.
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The areal geology beneath the slope wash deposits
in the site vicinity, as shown on the Geologic Map of Missouri
(1979), Plate 3, consists of Pennsylvanian rock undifferen-
tiated, Ordovician St. Peters Sandstone, and Ordovician

Dolomitic rocks.

No faults have been identified in the vicinity of
the damsite. The closest trace of any fault to the damsite is
the Cuba Fault nearly 22.5 miles south of the damsite. The
Cuba Fault had its last movement in post-Pennsylvanian time.

This fault appears to have no effect on the damsite.

A. C. Schneider Lake Dam consists of a homogeneous
earthfill embankment, an emergency spillway located at the
left end of the embankment, and an outlet pipe located near
the mid-section of the embankment. No boring logs or con-
struction reports were available which would indicate founda-
tion conditions encountered during the dam construction.
Based on discussions with the owner, the embankment probably
rests on slope wash deposits of brown clayey silt. Hard
Dolomitic rock interbedded with shales and sandstone are
exposed in the downstream channel at the outlet of the spill-
way. The foundation material underneath the spillway outlet
pipe consists of compacted embankment material (brown clayey
silt, with some fine to medium sand). The downstream channel
rock cut slopes are relatively stable. Minor localized rock
debris were observed at the foot of the slope in the down-

stream channel walls of the spillway.
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(2) Project Soils

According to the '"Missouri General Soil Map and
Soil Association Descriptions” published by the Soil Conserva-
tion Service, the materials in the general area of the dam
belong to the soil series of Gerald-Union-Goss in the Ozarks
family. The soils were basically formed from loess and cherty
limestone residuum. The permeability of these soils ranges

from moderate to very slow.

Materials were removed from both the left and right
embankments at approximately 1 foot below the vegetative
cover. The material examined on the left embankment appeared
to be a tan, silty, fine to medium sand with some fine to
coarse gravel. Based upon the Unified Soil Classification
System, the soil would probably be classified as an SM. This

soil type generally has the following characteristics:

semipervious to impervious with a coefficient of permeability

less than 100 feet per year, medium to high shear strength,
and a low to intermediate resistance to piping. The material
examined on the left abutment appeared to be a tanm, clayey,
fine to medium, sand with some fine to coarse gravel. Based
upon the Unified Soil Classification System, the soil would
probably be classified as an SM-SC. This soil type generally
has the following characteristics: semipervious to impervious
with a coefficient of permeabiiity less than 100 feet per
year, medium to high shear strength, and a low to intermediate

resistance to piping.
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d. Appurtenant Structures
(1) Principal Spillway

The principal spillway conduit probably has no
protective coating along its entire length which would prevent
rust and corrosion from taking place. Also, under a full
conduit, velocities could be high and set up severe vibrations
in the latter 29 feet of unsupported spillway conduit. There
are trees, grass and brush growing iwmediately adjacent to the
spillway opening, plus a small pile of brush seemingly float-
ing in front of the inlet, approximately 10 feet away (Photo
5).

(2) Emergency Spillway

The emergency spillway crest seems to be adequately
protected with a dense grass cover (Photo 8), however, the
discharge channel appears to be an erosion gulley which grows
larger as the downstream end is approached (Photo 9). It
seems likely that the erosion is due to runoff from the nearby
surrounding slopes and perhaps, partially from flow over the
emergency spillway crest. It appears quite possible that the
gulley has undermined the end of the principal spillway pipe

thus causing the 29 feet of unsupported extension (Photo 6).

(3) Outlet Works

The gate valve which controls the low level drain
is operable and was operated on the day of the inspection
(Photo 7). If needed, the system can be used to drain the
reservoir. Nevertheless, the reservoir has nuever been
drained. No seepage was observed around the outlet end of the

system. The inlet of the drain was not located due to the

..19_
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3.2

reservoir level on the day of the inspection.

e. Reservoir Area

The reservoir water surface elevation was 697.3
feet above M.S.L. on the day of the inspection. The reser-
voir rim has mild to steep slopes and is mostly grass and/or
tree covered. There were no indications of 1instability or
severe erosion observed. The slopes above the left rim area
are steep and tree covered; those towards the rear of the
reservoir are mild and tree covered and those on the right are
mild and grass covered. There are no homes or other struc-
tures in the immediate vicinity of the reservoir, however,
there is a barn or shed sitting about 100 feet downstream and
below the top of dam and a dwelling sitting about 400 feet

upstream and above the top of dam.

f. Downstream Channel

The downstream channel 1is well defined. The
channel has a bottom width of approximately five feet and a
side slope of 1V to IH on both sides. The channel is approxi-
mately three feet deep. Some trees were observed growing in
the channel. The trees could affect the hydraulic efficiency

of the channel.

Evaluation

The wvisual 1inspection did not reveal any items which

were sufficiently significant to indicate a need for immediate

remedial action. The following conditions were observed which

could affect the safety of the dam or which will require mainte-

nance within a reasonable period of time.
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1.

embankment/abutment contact affects the stability of the embank-

The large erosion gully along the downstream left

ment. Continual erosion could possibly lead to an eventual failure

of the embankment (Photo 9).

e Ky

2. The trees observed on the downstream and upstream

T

slopes pose a potential danger to the safety of the dam depending
upon the extent of the root system. The roots of trees present
possible paths for piping through the embankment. The root systems
can also do damage to the embankment if the tree is uprooted by a

storm (Photos: overview,3,4).

3. The minor wave erosion on the upstceam slope does
not appear to affect the stability of the dam at its present state.

Nevertheless, continual erosion of the slope could be detrimental

‘MlWW‘WﬂWW» B T A G Uy o g

to the stability of the dam.

4. The growth of grass, brush, and trees immediately

bz AR

adjacent to the principal spillway inlet, plus the floating debris

3§ : . . .

a in front of the inlet could cause at least a partial blocking of
g the inlet, thus causing water to rise faster during a large storm
= (Photo 5).

LA R

5. The vibrations set up in the unsupported conduit at

Lt
iy

the outlet end of the principal spillway, when running full, could

ma o

cause repercussions along the full length of the pipe which could

eventually lead to seepage (Photo 6).

6. The discharge channel for the emergency spillway
could futher erode and not only continue to undermine the conduit

but also create a weakening along the abutment contact area. (See

no. 1. above), (Yhoto 6).
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7. Although no severe rust conditions or corrosion were
observed along the pipe, the rust reaction was taking place and
L J

could progress to a severly worsened state in the future.
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SECTION 4: OPERATIONAL PROCEDURES

St

4.1 Procedures

There are no specific procedures which are followed for

the operation of this dam. As mentioned in Section 1.2, the lake

i A G

is allowed to remain as full as possible as a result of rainfall,

runoff, evaporation and the crest elevation of the l4-inch diameter

w‘hww‘miu‘w HMMWWMMWWWWMW :

oy

principal spiliway.

4.2 Maintenance of Dam

@WWWWMW&M“@MM

The dam is maintained by the owner, Mr. A. C. Schneider.

it

Periodically, the grass on the dam is mowed. A few small trees,

3h
gg_
|

saplings and brush have been allowed to grow on the upstream and

W

downstream slope of the dam. The upstream and downstream slopes

should be maintained in such fashion that trees are not allowed to

grow.

There is an erosion gully forming at the left abutment
contact at the downstream side of the emergency spillway. Gullies
on the embankment should be repairad as a part of the maintenance

routine.

T LT

4.3 Maintenance of Operating Facilities

The only operable facility at the damsite is a 1 1/4-
inch gate valve located at the dcwnstream toe. The valve and

associated 1 1/4-iach piping is used for livestock watering.
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4.4 Description of Any Warning System in Effect

The inspection team is not aware of any existing warning

system for this dam.
4.5 Evaluation

The operation and maintenance for this dam seem to be
adequate, however, the corrective measuras listed in Section 7

should be undertaken within a reasonabl: period of time.
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SECTION 5: HYDRAULIC/HYDROLOGIC

T

Evaluation of Features

a. Design

There is a dam adjacent to A.C. Schneider Lake Dam,
and the reservoirs of these two dams are connected by a
culvert. A roadway separates these two reservoirs. These two
reservoirs are considered separately in the overtopping
analysis. The watershed area of A.C. Schneider Lake Dam
consists of approximately 78 acres. There are two significant
upstream dams above A.C. Schneider Lake Dam and one upstream
dam above the Adjacent Dam. Most of the watershed area is
wooded with some range and pasture land. Land gradients in
the watershed average roughly 18 percent. A.C. Schneider l.ake
Dam is located on an unnamed tributary of Freme Creek. The
reservoir is about 2-1/4 miles upstrean from the confluence of
the unnamed tributary and Frene Creck. At its longest arm the
watershed is approximately one~half mile long. A dcainage map
showing the watershed and the downstream hazard zcne is

presented as Plate 1 in Appendix B.

Evaluation of the hydraulic and hydrologic features
of A.C. Schneider Lake Dam was based on criteria set forth in
Corps of Engineers' "Recommended Guidelines for Safety Inspec—
tion of Dams" and additiomal guidance provided by the St.
Louis District of the Corps of Engineers. The Probable
Maximum Flood (PMF) was calculated from the Probable Maximum

Precipitation (PMP) using the methods outlined in the U.S.

Weather Bureau Publication, Hydrometerological Report No. 33.
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The probable maximum storm duration was seL at 24 hours, and
storm rainfall distribution was based on criteria givea in EM
1110-2-1411 (Standard Project Storm). The 3CS method was used
for deriving the unit hydrographs, utilizing the Corps of
Engineers' computer program HEC-1 (Dam Safety Version). The
SCS method was also used for determining the loss rates. The
hydrologic soil group of each dam's watershed was determined
from published soil maps. The curve number, the unit hydro-
graph parameters, and the PMP rainfall were directly input to
the HEC-1 (Dam Safety Version) computer program to obtain the
PMF hydrographs. Both the PMF and the one-half PMF inflow
hydrographs at the upstream dJams were routed through the
upstream reservoirs by the Modified Puls Method, utilizing the
HEC-1 (Dam Safety Version) computer program. Storms of 50
percent and 25 percent PMF, respectively, preceded the PMF and
50 percent PMF routing by four days. It was assumed, at the
beginning of the antecedent storm, that the upstream reservoir
water levels were at their mean annual high water elevations,
which were, in turn, estimated at their respective spillway
crests. The reservoir water levels remain at their respective
spillway crest elevations immediately following the above
meationed four day antecedent routing periced. Thus. the
respective reservoir water levels were assumed at the spillway
crests during the start of the routing computations for the
PMF, the one-half PMF, and other PMF-ratio flocds. The
failure elevations of the upstream dams were set at the
minimum elevations of each top of dam. The breach dimensions
for the upstream dams were determined according to the guide-
lines furnished by the St. Louis District Corps of Engineers
and by taking into consideration the water surface clevation

of the downstream reservoir in case the reservoir backs up

against the upstream dam.
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The outflow hydrographs at the dam immediately
upstream of A. C. Schneider Lake Dam were combined with the
PMF and the one-half PMF hydrographs for A.C. Schneider Lake
Dam. The peaks of the combined hydrographs are 1,738 cfs for
the PMF and 823 c¢fs for the one-half PMF. The coubined
hydrographs for both the PMF and the one-half PMF, were then
routed through A.C. Schneider Lake Dam reservoir. Flow
through the culvert connecting A.C. Schneider Lake and the
Adjacent Reservoir was neglected in the routing computation.
The reservoir water level was assumad at mean annaal high
water elevation in the beginning of the routing computation.
The peak outflow discharges for the PMF and the one-haif PMF
at A.C. Schneider Lake Dam are 1,738 cis and 810 cfs respec—
tively. Both the PMF and the one-half PMF when routed through
the reservoir resulted in overtopping of A.C. Schneider Lake

Dam.

An approximate similiar flood routing was done far
the Adjacent Dam. The routing computations showed that the
maximum water level in the Ad jacent Reservoir during the PMF
was lower than the maximum water level in A.C. Schneider Lake
Dam Reservoir. The maximum difference in water surface
elevation was approximately one foot. The water level fluc~-
tuations 1in both the reservoirs during the PMF are presented

in the form of a graph in Appendix B.

The sizes of physical features utilizod te develop
the stage-outflow relation for the spillwayvs and overtopping
of the dams were prepared from lield wotes and sketches
prepared during the field inspection. The rescrvoir eleva-
tion-area data were obtained from the U.S$.G.S. Hermann,
Missouri Quadrangle topographic map (7.5 minute series). The
spillwvay and dam overtop-rating curve and the reservoir-
elevation-area curve for A.C. Schneider Lake Dam are prasented

in Appendix B.
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The hydrologic design of a dam, regarding dam
safety, must have as an objective, the prevention of over—
topping. Overtopping is especially dangerous for an earth dam

because of its erodable characteristics. The safe hydrologic

sty e 11 B I B 1 e i

design of an embankment dam requires a spillway discharge

o

capability combined with an embankmant crest height the
combination of which can handle a very large and exceedingly

rare flood without overtopping.

o vl s, 500 0 o] A1 N €

The Corps of Engineers designs dams to safely pass

i

the Probable Maximum Flood that could be generated from the
dam's watershed. This is generally the standard for dam
safety where overtopping would pose any threat to human life.
Accordingly, the hydrologic requirement for safety for this

dam is the capability to pass the Probable Maximum Flood

without overtopping.

b. Experience Data

It is believed that records of reservoi stage or

i AP 8 a0 et

spillway discharge are not maintained for this site. However,

according to the owner, the maximum reservoir level was

o e B )

approximately a few inches above the emergency spillway at the

ag g % B 0

left abutment. !
c. Visual Observations i

Obsarvations made of the spillways during the

e it

visual inspection are discussed in Section 3.1.d and evaluated

in Section 3.2.
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d. Overtopping Potential

As indicated in Section 5.l1.a, both the Probable
Maximum Flood, and one-half of the Probable Maximum Flood when
routed through the reservoir, resulted in overtopping of A.C.
Schneider Lake Dam. The peak outtlow discharges for the PMF
and the one-half PMF are 1,738 and 810 cfs, respectively. The
maximum capacity of the spillways of A.C. Schneider Lake Dam

just before going over the minimum elevation of the top of the

dam 1is 34 cfs. The PMF overtopped the dam by 2.44 feet and
the one-half PMF overtopped the dam by 1.65 feet. The total
duration of overflow over the lowest point at the top of the
dam is 10.33 hours during the PMF and 6.17 I .urs during the
one-half PMF. The spillway/reservoir system of A.C. Schneider

Lake Dam 1is capable of accommodating a flood equal to ap-

3 :JEIQWWWWW‘WJ‘ e i

proximately 5 percent of the PMF just before overtopping. The
reservoir/spillway system will not accommodate the one-percent

chance flood without overtopping, however, the reser-

kit

voir/spillway system can accommodate the ten-percent chance
flood without overtcoping. The results of the flood routings

are summarized in the following table:

Summary of Routing of Floods

Flood Max. Pool Maximum Depth of Duration of
Routed Elevation Discharge Overtopping Overtopping
(M.S.L.) (cfs.) (feet) (hrs.)
10-yr. 698.87 27 0 0
100-yr. 699.32 128 0.32 1.17 2
5%PMF 698.96 32 0.00 0 E
: 67%PMF 699.04 45 0.04 0.5 4
} 507%PMF 700.65 810 1.65 6.15 %
100%PMF 701.44 1738 2.44 10.33 2
Z
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The surface soils in the embankment and the emer-

gency spillway appears to be a sand-silt mixture. The dam is
overtopped by over 2 feet during the occurrence of the PMF.
The maximum velocity of flow in the emergency spillway during
the PMF will be about 7 ft./sec. The velocity in the emer-
gency spillway will thus exceed the permissible velocity of 5
ft/sec. The dam would also be susceptible to erosion due to

high velocity of tiow on its downstream slope, due to overtop-

ping of the dam.
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6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

There were no major signs of settlement or distress
observed on the embankment or foundation during the visual
inspection. The erosion gully along the downstream left
embankment/abutment contact affects the stability of the
embankment, however, on the day of the inspection the embank-
ment appeared to be stable. The minor erosion of the upstream
slope due to wave action was not serious enough to constitute
an unsafe condition. In the absence of seepage and stability
analyses, no quantitative evaluation of the structural stab-

ility can be made.

Although there wer¢ av vicible signs of instability
connected with the principal spillwa or the emergency spill-
way, they were not observed under the high flow conditions
which would -_ext their stability ithe creation of unstable
condji~ions can however be suraised ‘rem observing the canti-
levered position i the spillwzy pipe and the previously
eroded downstream discharge channel of the emergency spillway.
It seems apparent that the pipe was not designed to take this
kind of load (especially when running full) and the discharge
channel erosion gully is remcving support from under the pipe
as it erodes (due especially to the fact that there is a curve

in the discharge channel alignment) (Photo 6).

s
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b. Design and Construction Data

No design computations were uncovered during the
report preparation phase. Secpage and stability analyses
fitting the requirements of the "Recommended Guidelines for
Safety Inspection of Dams" were not available. No embankment
or foundation soil parameters are available for carrying out a
conventional stability analysis on the embankment. No con-
struction data or specifications relating to the degree of
embankment compaction are available for use in a stability

analysis.
c. Operating Records

No operating records iare available relating to the
stability of the dam or appurtenant structures. The water
level on the day of inspection was near the crest of the
principal spillway, and according to Mr. Schueider, the
reservoir remains close to full at all times. A 1-1/4-inch
diameter low level drain 1is the only operating facility

provided for this dam.
d. Post Construction Changes

No post construction changes exist which will

affect the structural stability of the dam.

However, the principal spillway conduit was placed
in its position, approximately, 30 feet right of the emergency
spillway centerline, five years after coastruction of the dam.

It was placed without the construction of secepage collars.

-32-
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Also, threc years after construction of the dam,
the emergency spillway was moved from the right abutment to
the left abutment in order to accommodate another lake im~
mediately adjacent to A.C. Schneider Lake; a culvert was

installed connecting the two lakes (See 1.2.g).
e. Seismic Stability

The dam is located in Seismic Zone 1, as defined in
“Recommended Guidelines For Safety Inspection of Dams" as
prepared by the Corps of Engineers, and will not require a
seismic stability analysis. An earthquake of the magnitude
which would be expected in a Seismic Zone 1 will not cause
distress to a well designed and constructed earth dam.
Available literature indicates that no active faults exist

near the vicinity of the damsite.

£~ -33-
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES i

7.1 Dam Assessment

The assessment of the general coundition of the dam is

based upon available data and visual inspections. Detailed inves- ¥
tigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the Phase I ?

investigation is intended to identify any need for such studies.
It should be realized that the reported condition of the
dam is based on observations of field conditions at the time of

inspection along with data available to the inspection team. H

It is also important to note that the condition of a dam

depends upon numerous and constantly changing internal and external

b
b e bt 'yt WP

conditions, and is evolutionary in nature. It would be incorrect

gl

Lt

hedpibt

to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.

Only through continued care and inspection can there be assurance

oyl 200 M0 0

that an unsafe condition could be detected.

i
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a. Safety

The spillway capacity of A.C. Schneider Lake Dam is

m

found to be "Seriously Inadequate". The spillway/reservoir
system of A.C. Schneider Lake Dam and the adjacent dam will

accommodate approximately 5 percent of the PMF without over-

b S Ll

topping A. C. Schneider Lake Dam. The surface soils in the

YaL

embankment aund the emergency spillway appears to be a sand-

+

TR

silt mixture. The dam is overtopped by over 2 feet during the
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The maximum velocity of flow in the
The

occurrence of the PMF.
emergency spiilway during PMF will be about 7 ft/sec.
velocity in the emergency spillway will thus exceed the
permissible velocity of 5 ft/sec (Kentucky Blue Grass-sandy
silt). The dam would also be susceptible to erosion due to
high velocity of flow on its downstream slope, due to overtop-—

ping of the dam during the occurrence of the PMF.

No quantitative evaluvation of the safety of the
embankment can be made in view of the absence of seepage and

stability analyses. The present embankment, however, has

reportedly performed satisfactorily since its construction

without failure or evidence of instability. Reportedly, the

dam has never been overtopped and there was no evidence

indicating the contrary.

The safety of the dam can be improved if the
observed deficiencies are remedied as described in Section 7.2

and the dam is properly maintained in the future.

The spillway system generally appears to be func~

tioning properly, however, remedial measures described in

Section 7.2b could improve its structural adequacy.

b. Adequacy of Information

Information relating to the design and construction
of the dam is lacking. The conclusions presented in this

report are based on field measurement, past performance and

present condition of the dam. Information on the design

hydrology, hydraulic design, and the operation and maintenance

of the dam were not available. Secpage and stability analyses

fitting to the requirements of the "Recommended Guidelines for

Safety Inspection of Dams" were not available, which is

considered a deficiency.

-35-
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7.2

c. Urgency

The remedial measures recommended in Paragraph 7.2
should be accomplished within a reasonable period of time.
The items recommended in Paragraph 7.2.a should be pursued on

2 high priority basis.
d. Necessity for Phase I1 Inspection

Based on results of the Phase 1 inspectin, a Phase
I1 inspection is not felt to be necessary. However, the
measures recommended in Paragraph 7.2 should be undertaken

within a reasonable period of time.

Remedial Measures

a. Alternatives

There are several general options which may be con-

sidered to reduce the possibility of dam failure or to diminish the

harmful consequences of such a failure.

Some of these options are:

1. Increase the spillway capacity to pass the Probable

Maximum Flood without overtopping the dam.

2. TIncrease the height of the dam enough to pass the
PMF without overtopping the dam: an investigation
should alsce be done that includes studying the
effects on the structural stability of the existiag
embankment and the emergency spillway. The over-
topping depth during the occurrence of the PMF,
stated in Section S5.1d, is waot the required or

recommended increase in the height of the dam.

~-36~
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3. A combinatiosz of 1 and 2 above.

0O & M Procedures

%

1. The erosion gully along the downstream right
embankment/abutment contact should be backfilled
with a suitable material and proper compaction
attained. The damaged area should be properly
protected from further erosional discharges through
the emergency spillway; and/or the discharges
through the emergency spillway should be rechanneled
away from the embankment and embankment/abutment

contact.

2. Remove the trees from the downstream and upstream
slopes of the dam. Removal of large trees should be
under the guidance of an engineer experienced in the

design and construction of earthen dams.

3. The erosion due to wave action on the upstream slope
should be monitored and if the erosion continues,
protective measures should be employad to protect

the slope from further damage.

4. The area in and around the principal spillway inlet
should be cleared of any brush, debris, or grass and

maintained in this cleared condition.

5. The principai spillway outlet pipe should in scme
way be supported or braced ian order to relieve the
present cantilevered condition to the extenr that it
is unaffected by vibratory strgsses when flowing

under head.
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6. The emergency spillway discharge channel appears to
be serving a two-fold purpose: (a) to channel the
excess flow not taken by the principal spillway to
the downstream channel, and, (b) to direct the
runoff from nearby slopes above the dam into the
downstream channel. Therefore, the eroded gully
part of the emergency spillway discharge channel
should be properly repsired and a larger semi-
circular swale or a different shape could be created
in its place, properly protected, e.g. with a grass
cover. The runoff from the adjacent slopes should
be rechanneled with some kind of a berm or in some
other way in order to insure that it does not run

off within the confines of the dam or its abutment

contact areas, either upstream or downstrean.
7. Seepage and stability analyses should be performed
by a professional engineer experienced in the design

and construction of earth dams.

8. The owner should initiate the following programs:

(a) Periodic inspection of the dam by a profes-

R

i
pay

sional engineer experienced in the dasign and

construction of earthen dams.

(b) Set up a maintenance schedule and log all

visits to the dam for operation, repairs and

miintenance.
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Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

Photo

10

11

12

A.C. Schneider Lake Dam
Photographs

Top ‘of dam showing driveway road along right abutment

contact and grass protection.

View of conduit under road between A.C. Schneider Lake and

adjacent lake.

Downstream slope of dam showing grass cover protection,

trees, and brush growth.

Upstream slope of dam showing freeboard, brush growth, and

prass protection.

View of principal spillway inlet, showing brush growth in
vicinity.

Principal spillway outlet into downstrea® creek showing
runoff gully from emergency spillway and 30-foot pipe free
length.

View of low-level outlet at toe of embankment.

View of emergency spillway inlet area on top of dam;

reservoir to the right.

View looking downward at runoff gully towards principal

spillway outlet, from emergency spillway 1n12t area.
View of downstream channel.
View of barn or shed below dam.

View of property and road below dam.
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A.C. Schneider Lake Dam
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A.C. Schneider Lake Dam
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A.C. Schneider Lake Dam
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Photo 12
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i+ PRC  ENGIMEERING CONSULTANTS , INC.
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PERCENT OF PMF FLOOD ROUTING

EQUAL TO SPILLWAY CAPACITY
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